Mutant superoxide dismutase 1 causes motor neuron degeneration independent of cyclin-dependent kinase 5 activation by p35 or p25.
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease characterized by selective loss of motor neurons in the brain and spinal cord. Neurotoxicity mediated by glutamate is thought to play a role in the neuronal death through intracellular calcium-dependent signaling cascades. Cyclin-dependent kinase 5 (Cdk5) has been proposed as one of the calcium-dependent mediators that may cause neuronal death observed in this disease. Cdk5 is activated in neurons by the association with its activators, p35 or p39. The calcium-activated protease calpain cleaves p35 to its truncated product, p25, which eventually causes the cellular mislocalization and prolonged activation of Cdk5. This deregulated Cdk5 induces cytoskeletal disruption and apoptosis. To examine whether inhibition of the calpain-mediated conversion of p35 to p25 can delay the disease progression of ALS, we generated double transgenic mice in which ALS-linked mutant copper/zinc superoxide dismutase 1 (SOD1G93A) was expressed in a p35-null background. The absence of p35 neither affected the onset and progression of motor neuron disease in the mutant SOD1 mice nor ameliorated the pathological lesions in these mice. Our results provide direct evidence that the pathogenesis of motor neuron disease in the mutant SOD1 mice is independent of the Cdk5 activation by p35 or p25.